
What Is Claimed Is: 



1 . Xpanel of expression cassettes, comprising 

a first expression cassette comprising a first control element derived from a first stress- 
inducible gene, said control element operable linked to sequences encoding a first light 
generating polypeptide,\fld 

a second expressiompassette comprising a second control element derived from a second 
stress-inducible gene, said secpnd control element operable linked to sequences encoding a 
second light generating polypeptide. 

2. The panel of claim 1, sai^^anel further comprising 

a third expression cassette comj)rising a control element derived from a third stress- 
inducible gene, said third control elemen\ operable linked to sequences encoding a third light 
generating polypeptide. 



3. The panel of claim 2, wherein (i) saildmrst, second, and third control elements are each 
derived from a different gene, and (ii) said first,y^cond, and third light generating polypeptides 
produce the same color of light. 



4. The panel of claim 2, wherein (i) said first, second, and third control elements are each 
derived from a different gene, and (ii) at least two of saidYirst, second, and third light generating 
polypeptides produce different colors of light. 

5. The panel of claim 2, said panel further comprising additional expression cassettes, 
wherein each expression cassette comprises a control element derryed from a different stress- 
inducible gene, said control element operable linked to sequences encoding a light generating 
polypeptide. 

6. A panel of expression cassettes, comprising 



\ 




\ a first expression cassette comprising a first control element derived from an first 
apoptosis-related gene, said control element operable linked to sequences encoding a first light 
generatingxpolypeptide, and 

a second expression cassette comprising a second control element derived from an second 
apoptosis-relate^ gene, said second control element operable linked to sequences encoding a 
second light genei"^ing polypeptide. 

7. The panel\^ claim 6, said panel further comprising 

a third expressiori cassette comprising a control element derived from an third apoptosis- 
related gene, said third control element operable linked to sequences encoding a third light 
generating polypeptide. 

8. The panel of claim 7, whereinij) said first, second, and third control elements are each 
derived from a different gene, andj^) sai^ first, second, and third light generating polypeptides 
produce the same color of light. 

9. The panel of claim 7, whereifi (i>ssaid first, second, and third control elements are each 
derived from a different gene, and (iiyakleasr\|wo of said first, second, and third light generating 
polypepfides produce diffi"ent coh^ of H^ljt. 

10. The panel of claim 7, said panel further ^mprising additional expression cassettes, 
wherein each expression cassette comprises a control eWent derived from a different apoptosis- 
related gene, said control element operable linked to sequences encoding a light generating 
polypeptide. 

11. A panel of expression cassettes, comprising 

a first expression cassette comprising a first control element d^ved from a first 
angiogenesis-related gene, said control element operable linked to sequences encoding a first 
light generating polypeptide, and 
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a second expression cassette comprising a second control element derived from a second 
angiogenesis-related gene, said second control element operable linked to sequences encoding a 
second light generating polypeptide. 

12, The\panel of claim 1 1, said panel further comprising 

a third expression cassette comprising a control element derived from a third 
angiogenesis-relateasgene, said third control element operable linked to sequences encoding a 
third light generating polypeptide. 

13. The panel of cmim 12, wherein (i) said first, second, and third control elements are 
each derived from a differenVgene, and (ii) said first, second, and third light generating 
polypeptides produce the sameVolor of light. 



14. The panel of claim 12, ^daerein (/)/said first, second, and third control elements are 
each derived from a different gene/ and (ii) /at least two of said first, second, and third light . 
generating polypeptides produce/differem colors of light. 



15. The panel of claim 



12, said/paneKfurther comprising additional expression cassettes, 



wherein each expression casser^ecoijiprise\^a coptrol element derived from a different 



angiogenesis-related gene, said control elemeni 
generating polypeptide. 



)le linked to sequences encoding a light 



16. A panel of expression cassettes, comprisinj 

a first expression cassette comprising a first control element derived from a first 
development-related gene, said control element operable linked iis( sequences encoding a first 
light generating polypeptide, and 

a second expression cassette comprising a second control elemWit derived from a second 
development-related gene, said second control element operable linked toysequences encoding a 
second light generating polypeptide. 
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\l7. The panel of claim 16, said panel further comprising 
athird expression cassette comprising a control element derived from a third 
developmekt-related gene, said third control element operable linked to sequences encoding a 
third light generating polypeptide. 

18. The p\nel of claim 17, wherein (i) said first, second, and third control elements are 
each derived from a^ifferent gene, and (ii) said first, second, and third light generating 
polypeptides produce\he same color of light. 

19. The panel of c\aim 17, wherein (i) said first, second, and third control elements are 
each derived from a differem gene, and (ii) at least two of said first, second, and third light 
generating polypeptides produce different colors of light. 



20. The panel of claim 17(said1panel further comprising additional expression cassettes, 
wherein each expression cassetl^ comprises a control element derived from a different 
development-related gene, sa^ contrcf element operable linked to sequences encoding a light 
generating polypeptide. 



21. A panel of 
a first expression 



xpressioh cassettes, comprismg 



assette com 



control element derived from a first 
oncogenesis-related gene, s^kkfontrol elemgnf^erable linked to sequences encoding a first 
light generating polypeptide, and 

a second expression cassette comprising a s^ond control element derived from a second 
oncogenesis-related gene, said second control element\^perable linked to sequences encoding a 
second light generating polypeptide. 



22, The panel of claim 21, said panel further comprisi\^ 
a third expression cassette comprising a control element d^ived from a third 

oncogenesis-related gene, said third control element operable linked^to sequences encoding a 

third light generating polypeptide. 



\ 
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The panel of claim 22, wherein (i) said first, second, and third control elements are 
each derived from a different gene, and (ii) said first, second, and third light generating 
polypeptides^roduce the same color of light. 



24. The panel of claim 22, wherein (i) said first, second, and third control elements are 
each derived from \different gene, and (ii) at least two of said first, second, and third light 
generating polypepti^ produce different colors of light. 

25. The panel ofclaim 22, said panel further comprising additional expression cassettes, 
wherein each expression cassette comprises a control element derived from a different 
oncogenesis-related gene, said control element operable linked to sequences encoding a light 
generating polypeptide. 



26. A panel of expression cassettes, comprising 

a first expression cassette^oWiprismg a first control element derived from a first gene 



whose expression is induced in a host Wresponse to an infectious agent, said control element 
operable linked to sequences /ncoding/a^^ light generating polypeptide, and 

a second expression cassette pmpnsing a second control element derived from a second 
gene whose expression is induced in a Hqst irivresponse to an infecfious agent, said second 
control element operable linked to sequenceseScoding a second light generating polypeptide. 



27. The panel of claim 26, said panel furtherVomprising 

a third expression cassette comprising a contro^element derived from a third gene whose 
expression is induced in a host in response to an infectioii^i agent, said third control element 
operable linked to sequences encoding a third light generating polypeptide. 



28. The panel of claim 27, wherein (i) said first, second, and third control elements are 
each derived from a different gene, and (ii) said first, second, and third light generating 
polypeptides produce the same color of light. \ 
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29. The panel of claim 27, wherein (i) said first, second, and third control elements are 
each derived from a different gene, and (ii) at least two of said first, second, and third light 



generating polypeptides produce different colors of light. 

\ 

\ 

30. The^^anel of claim 27, said panel further comprising addiUonal expression cassettes, 

wherein each expression cassette comprises a control element derived from a different gene 

\ 

whose expression is\^nduced in a host in response to an infecfious agent, said control element 

operable linked to sequences encoding a light generating polypeptide. 

\ 

\ 

\ 

31. A panel of expression cassettes, comprising 

\ 

% a first expression ca^^ette comprising a first control element derived from a first 



r:..E. 



■a 



inflammation-related gene, said controj/element operable linked to sequences encoding a first 

light generating polypeptide, anci^ 

a second expression cassett^e comprising a second control element derived from a second 

inflammation-related gene, sai/secopd control element operable linked to sequences encoding a 

second light generating polypeptide. \i 

32. The panel of daim 31, saitypanel further comprising 
a third expression cassette corlpri^ng a control element derived from a third 

inflammation-related gene, said thkd is;^ntm operable linked to sequences encoding a 

third light generating/polypeptide/ ~ 



33, The panel of claim 32, wherein (i) said fitet, second, and third control elements are 
each derived from a different gene, and (ii) said first, sehpnd, and third light generating 
polypeptides produce the same color of light. 

34. The panel of claim 32, wherein (i) said first, second,\nd third control elements are 
each derived from a different gene, and (ii) at least two of said first\econd, and third light 
generating polypeptides produce different colors of light. 
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35. ThV panel of claim 32, said panel further comprising additional expression cassettes, 
wherein each expression cassette comprises a control element derived from a different 
inflammation-related gene, said control element operable linked to sequences encoding a light 
generating polypeptide. \ 



36. A kit comprising a phnel of expression cassettes of claim 1. 



37. The kit of claim 36, wherein\ach of said expression cassettes further comprises a 
vector suitable for use in generating transgeMc, non-human animals. 

38. A transgenic, nOn-human animal comprising a panel of expression cassettes of claim 
1, wherein said expression cassettes have been introduced into said animal or an ancestor of said 
animal, at an embryonic stage. 

39. A cohort of transgenic, nota-human animals comprising a panel of expression 
cassettes of claim 1, wherein (i) each transgenic animal of the cohort contains at least one 
expression cassette of the panel, and (ii) th\transgenic animals comprising the cohort are 
substantially isogenic relative to each other. 



40. A metho5>>fs4etermining the effect of an analyte on gene expression mediated by 
selected control elements, wher&tfl^d expression is in a non-human living animal, said method 
comprising 

administering the analyte to a living transgehic^on-human animal of claim 38, wherein 
administering of said analyte is carried out under condition^tliat permit light generation 
mediated by said light generating polypeptide in the transgenic ammal, 

determining the effect of the analyte on expression of the light gehenting polypeptide in 
a living animal wherein said expression is mediated by at least one of the contrm^ments. 
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41. The method oTcl^im 40, wherein said conditions that permit hght generation 
mediated by the light generating polypeptide includes administering, to the animal, at least one 
substrate for the light generating polypepti( 

42. A method of determining the effect of an analyte on gene expression mediated by 
selected control elements, wherein said expression is in a living non-human animal, said method 
comprising 

administering the analyte to each transgenic animal comprising the cohort of claim 39, 
wherein administering of said analyte is carried out under conditions that permit light generation 
mediated by said light generating polypeptide in the transgenic animal, 

determining the effect of the analyte on expression of the light generating polypeptide in 
a living animal wherein said expression is mediated by at least one of the control elements. 

43. The method of claha^O, wherein the expression cassettes of said transgenic animal 
comprise control elements derived frorths^ress-inducible genes, and said analyte is screened for 
its affect on expression of stress-inducible gen^ 

44. The method of claim 42, wherein the expression cassettes of said transgenic animal 
comprise control elements derived from stress-inducible genes, and said analyte is screened for 
its affect on expression of stress-inducible genes. 



45>A noninvasive method for detecting a level expression in response to an analyte, 
wherein said expresSkoiis (i) mediated by selected control elements, and (ii) in a non-human 
living animal, said method cor!ipiising 

(a) administering the analyte toalivijig transgenic non-human animal of claim 38, 
wherein administering of said analyte is carried ouhiAder conditions that permit light generation 
mediated by said light generating polypeptide, 

(b) placing the animal within a detection field of a photo detefctQT device, 

(c) maintaining the animal in the detection field of the device, and 




^^((^ during said maintaining, measuring photon emission from the animal with the photo 
detector devicHodetect the level of expression of the light generating polypeptide in the living 
animal wherein said expression is mediated by at least one of the control elements. 

46. The method of claim 45, furtfi&r-CQmprising, 

(e) repeating steps (b) through (d) at selected mtervals^herein said repeating is effective 
to detect changes in the level of the light emission in the animal over^tmie^ 

47. A noninvasive method for detecting a level expression in response to an analyte, 
wherein said expression is (i) mediated by selected control elements, and (ii) in a non-human 
living animal, said method comprising 

(a) administering the analyte to each transgenic animal comprising the cohort of claim 39, 
wherein administering of said analyte is carried out under conditions that permit light generation 
mediated by said light generating polypeptide, 

(b) placing each animal within a detection field of a photo detector device, 

(c) maintaining each animal in the detection field of the device, and 

(d) during said maintaining, measuring photon emission from each animal with the photo 
detector device to detect the level of expression of the light generating polypeptide in a living 
animal wherein said expression is mediated by at least one of the control elements. 

48. The method of claim 47, further comprising, 

(e) repeating steps (b) through (d) at selected intervals, wherein said repeating is effective 
to detect changes in the level of the light emission in each animal over time. 

49. A methM^ofeflTOviding a transgenic, non-human animal suitable for screening a 
selected analyte, comprising ^^^^ 

generating a transgenic animal of clSim^, and 

providing said transgenic animal or progeny mefe^f for use in screening a selected 

analyte. 
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50. A method of providing transgenic, non-human animals suitable for screening a 
selected analyte, comprising 

generating a cohort of transgenic animals of claim 39, and 

providing said cohort of transgenic animals or progeny thereof for use in screening a 
selected analyte. 

5K A method of producing a transgenic, non-human animal, said animal having at least 
one single-cqw, non-essential gene in its genome, comprising 

transfecting a first embryonic stem cell of said animal with a first linear vector 
comprising 

(a) a first select^le marker and a first expression cassette of claim 1, and 

(b) targeting polym^cleotide sequences homologous to a first single-copy, non-essential 
gene in said animal=s genonie)v^id targeting polynucleotide sequences flanking (a), wherein (i) 
the length of the polynucleotide sequences are sufficient to facilitate homologous recombination 
between the vector and the first singie-copy,; non-essential gene, and (ii) said control elements 
are heterologous to the first single-copV non-essential gene; 

selecting first embryonic stem cells whfcji each have said first selectable marker and first 
expression cassette integrated into its genomej/ 

injecting said first embryonic siem ceWs into a host embryo, 
implanting said embryo in a/foster raothSL 

maintaining said foster motfcer under conditions which allow production of a first 
offspring that is a transgenic, non-human animal carrying said first expression cassette. 

52. The method of claim 51, wherein said first offtpring is capable of germline 
transmission of said first expression cassette. 

53. The method of claim 52 further comprising breeding s^l first offspring with a 
breeding partner, wherein the breeding partner is substantially isogenic with the first embryonic 
stem cells, wherein said breeding yields first transgenic Fl offspring canning said first 
expression cassette. 




The method of claim 53, further comprising breeding a first Fl offspring carrying 
said firstycxpression cassette with another first Fl offspring carrying said first expression 
cassette, wherein said breeding yields first transgenic F2 offspring carrying said first expression 
cassette. 



55. The method of any of claim 54, wherein said transgenic, non-human animal is a 



mouse. 



\ 



\ 



56. The method^fc^fclaim 55, wherein said embryonic stems cells are derived from a 
mouse having a dark coat cqlor. 

\ 

\ 

57. The method of claim\^6, wherein said animal substantially isogenic with the 



embryonic stem cells has a light co 



58. The method of claim 57, wh 



a light coat color. 



59. The method of claim 58, wherei 




2 offspring carrying said reporter cassette has 



embryonic stems cells are derived from a 



C57BLy6 mouse having a dark coat color, and said Wmal substantially isogenic with the 
embryonic stem cells is a C5/7BL/6-Tyr CCj/Amouse having aJight coat color. 



60. The method of clamLSf^ further comprising 

transfecting a second embryonic stem cell of said anim^ with a second linear vector 
comprising 

(a) a second selectable marker and a second expression cass^e of claim 1, and 

(b) targeting polynucleofide sequences homologous to a second\ingle-copy, non- 
essential gene in said animal=s genome, said targeting polynucleotide sequences flanking (a), 
wherein (i) the length of the polynucleotide sequences are sufficient to facilirate homologous 
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recbmbination between the vector and the second single-copy, non-essential gene, and (ii) said 
controPelements are heterologous to the second single-copy, non-essential gene; 

seltecting second embryonic stem cells which each have said second selectable marker 
and second^cpression cassette integrated into its genome; 

injecting^aid second embryonic stem cells into a host embryo, 

implantingvsaid embryo in a foster mother, 

maintaining said foster mother under conditions which allow production of a second 
offspring that is a transgenic, non-human animal carrying said first expression cassette. 



61. The method of cl^im 60,^w)i^rehi^aid second offspring is capable of germline 
transmission of said second expression cas/ette. 



62. The method of claim 61 furth'er comprising breeding said second offspring with a 
breeding partner, wherein the breeding^mtner is substantially isogenic with the second 
embryonic stem cells, wherein said brewing yields transgenic Fl second offspring carrying said 
second expression casset/e. 




63. The method 6f clainT62, further comprising breeding a second Fl offspring carrying 



\ .... 
said second expression cassette with another second Fl offspring carrying said second 

expression cassette, wherein said breeding yields second^ t^ransgenic F2 offspring carrying said 
second expression cassette. 

64. The method of claim 63 further comprising breeding said first transgenic F2 
offspring with said second transgenic F2 offspring to obtain a third^transgenic, non-human 
animal carrying both said first and second expression cassettes. 




